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^e ^Jtie method comprises a step of adding a second solvent into a 

'"'"'ce^osed of the object material to be J^"? 
obtained emulsion from the solution ^SiS^^^^^^^j:^ 

separating the emulsion-containing aqueous phase. 
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AB Free-flowing granular vinyl chloride polymers which form sols having 

excellent water resistance, thermal stability, transparency, and bloonung 
resistance are obtained in high yield by emulsion polymerization oC 
CH2:CHC1 or its mixts. with other vinyl compds. in the presence o£ 
water-soluble catalysts or reductants, organic hydroperoxides 
, and maleic acid copolymer salt emulsi tiers, followed by addition o£ 
water-insol. organic liqs. which do not dissolve or swell the polymer, 

separation of the aqueous phase. Thus, 0.5 kg 301 PVC emulsion 
(average particle diameter 0.51 m) and 500 rag (NH4)2S208 were mixed 

under^N^^ 3 kg GH2:CHCl at 50', then cumene hydroperoxide and tnaleic 

anhydride-Me vinyl ether copolymer inonopotassium salt (I) were added. 
After 16 h the resulting emulsion was diluted with H20 and stirred 
with di-2-ethylhexyl phthalate (II), then the polymer was filtered out 

dried at 30* for 15 h to give granular PVC in 99% yield. The 
granular product showed repose angle 34' and bulk d. 0.52 g/cin3; 
vs 54' and 0.30 g/cm3 for powdered PVC obtained by spray drying the 
emulsion. A sol of the granular PVC, II, and Ba/2n stabilizers 
showed better fineness, blooming resistance, and thermal stability than a 
sol of the spray-dried PVC. 
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Free-flowing granular vinyl chloride polymers which form sola havxng 
excellent thermal stability, transparency, and water resistance are 
obtained in high yield by emulsion polymerization of CH2:CHC1 or its 
mixts. with other vinyl con^ds. in the presence of water-sol catalysts 
and/oc reductants, organic hydroperoxides, and emulsifier 
compna. of sulfonates, organic sulfates, and/or CB-22 fatty acid esters. 



laleic acid copolymers, followed by addition of water-insol. 

and separation of 



salts of 1 
organic 

liqs. that do not dissolve or swell the polymer, 

the aqueous phase. Thus, 0.5 kg 30% PVC emulsion {average particle 
diameter 0.5 m) , 1 9 NaOH, and 4 g (NH4)2S208 were mixed under N and 
stirred with 3 kg CH2:CHC1 at 50' for 1 h, then an emulsifier mixture 
of Na polyoxyethylenelauryl sulfate 15, H20 600, and roaleic anhydride-Me 
vinyl ether copolymer diamraonium salt (I) 15 g was added at 40 mL/h. 
After 16 h the emulsion was filtered, diluted with H20, mixed with 
di-2-ethylhexyl phthalate (II) at 5 g/min for 1 h, then filtered out and 
dried at 30' for 15 h to obtain granular PVC in 98% yield. The 
granular product showed repose angle 33" and bulk d. 0.52 g/cm3; 
vs. 55* and 0.29 g/cm3 for powdered PVC obtained by spray drying an 
emulsion prepared without the I . A sol of the granular PVC, II. and 
Ba/Zn stabilizers showed better fineness and thermal stability than one 
prepared from the spray-dried PVC- 
■ ACCESSION NUMBER: .-c,^^« 



DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSia4EE{S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 

PATENT NO. 

JP 61168403 
JP 03067522 
PRIORITY APPLN. INFO. : 



1987:5949 CAPLUS 
106:5949 

Manufacture of granular PVC for pastes 

Nishina, Masaaki; Nakano, Akira 

Nippon Zeon Co., Ltd., Japan 

jpn. Kokai Tokkyo Koho, 7 pp. 

CODEN: JKXXAF 

Patent 

Japanese 



19860822 
19911023 



APPLICATION NO. 
JP 1985-29824 
JP 1983-29824 



DATE 

19850218 

19850218 



11 and (distill or distalation) 
1471 DISTILL 

4 93 DISTILLS 
1950 DISTILL 

(DISTILL OR DISTILLS) 
0 DISTALATION 

0 LI AND (DISTILL OR DISTALATION) 

=> s "organic hydroperoxide" and rag 
396001 "ORGANIC" 

3961 "ORGANICS" 
398554 "ORGANIC" 

("ORGANIC" OR "ORGANICS") 
1045836 "ORG" 

16276 "ORGS" 
1051766 "ORG" 

("ORG" OR "ORGS") 
1162282 "ORGANIC" 

("ORGANIC" OR "ORG") 
3 3 827 "HYDROPEROXIDE" 
15415 "HYDROPEROXIDES" 
40186 "HYDROPEROXIDE" 

("HYDROPEROXIDE" OR "HYDROPEROXIDES") 
1500 "ORGANIC HYDROPEROXIDE" 

("ORGANIC" (W) "HYDROPEROXIDE") 
3711 RAG 
785 RAGS 
. 4332 RAG 

(RAG OR RAGS) 
L7 0 "ORGANIC HYDROPEROXIDE" AND RAG- 

=> s emulsion and (separate or separation or separating) 
209160 EMULSION 
127264 EMULSIONS 
252729 EMULSION 

(EMULSION OR EMULSIONS) 
26833 SEPARATE 
21012 SEPARATES 
47134 SEPARATE 

(SEPARATE OR SEPARATES) 
303069 SEP 

12702 SEPS 
314542 SEP 

(SEP OR SEPS) 
35683 8 SEPARATE 

(SEPARATE OR SEP) 
214 937 SEPARATION 

7 800 SEPARATIONS 
221322 SEPARATION 

(SEPARATION OR SEPARATIONS) 
605861 SEPN 

3 9177 SEPNS 
625673 SEPN 

(SEPN OR SEPNS) 
691036 SEPARATION 

(SEPARATION OR SEPN) 

29955 SEPARATING 
1 SEPARATINGS 

29956 SEPARATING 

(SEPARATING OR SEPARATINGS) 



L8 



106929 SEPG 

12 8962 SEPARATING 

f SEPARATING OR SEPG) 
14615 EMULSION AND (SEPARATE OR SEPARATION OR SEPARATING) 



=> s 18 and organic and aqueous 
3 96001 ORGANIC 

3 961 ORGANICS 
3 98554 ORGANIC 

(ORGANIC OR ORGANICS) 

1045836 ORG 

16276 ORGS 
1051766 ORG 

(ORG OR ORGS) 
1162282 ORGANIC 

(ORGANIC OR ORG) 

190942 AQUEOUS 

1 AQUEOUSES 

190943 AQUEOUS 

(AQUEOUS OR AQUEOUSES) 

1100180 AQ 

183 AQS 
1100289 AQ 

(AQ OR AQS) 
1144363 AQUEOUS 

(AQUEOUS OR AQ) 
818 L8 AND ORGANIC AND AQUEOUS 

=> s 19 and (ultasonic or agitation) 
5 ULTASONIC 
42 833 AGITATION 

79 AGITATIONS 
428 83 AGITATION 

(AGITATION OR AGITATIONS) 
Lio 37 L9 AND (ULTASONIC OR AGITATION) 

=> s 110 and extraction 

165188 EXTRACTION 

1211 EXTRACTIONS 
165901 EXTRACTION 

(EXTRACTION OR EXTRACTIONS) 

423696 EXTN 

154 61 EXTNS 
429589 EXTN 

(EXTN OR EXTNS) 
462276 EXTRACTION 

(EXTRACTION OR EXTN) 
13 LI 0 AND EXTRACTION 



=> d 111 1-13 abs ibib 
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AB Gun. resins derived from plant species selected from 3°=^*^^", ^ 
commiphora, are extracted from crushed lumps or granules of gum resina 

lias from natural sources. Thus, a method of extraction of gum 
res!;s derived from plants comprises: a. crushing the lunip- or granules 

gum resin derived from plants, extracting the crushed gum resin with 

JiJSral sources by agitation like stirring or P««°lf - -„„a„ed 

filtering or centrifuging the extract to remove insol. material followed 

steam/vacuum distillation to obtain enriched extract; c. treating the 

said aqueous alkali to obtain uniform emulsion of 

alkali extract; d. treating the alkali extract with mineral or organxc 
acid to maintain pH of 2 to 5 to obtain an acid solution; e. Separating 
enriched precipitate from said acid solution either by precipitation 

with anjlkali^metal p^^^^p^^^^e followed by washing and drying or by extn 
. with a suitable solvent like toluene followed by washing and 

concentrating the ^ ^ 

solution to obtain the enriched precipitate 
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TITLE: A method of extracting gum resins using oils from 

natural sources 
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AB A dimer of phenazine-l-carboyxlic acid (I) which is a natural product 

'""^ fluorescent pseudomonad bacterium and a method for preparing this dimer 

provided. The method conprises growing the bacterium in a water baaed 
liquid medium under favorable pH and tenperature with continuous 

*'^'"^^e!ltracting the diroer of phenazine-l-carboyxlic acid natural product 

''^^ TCdium by centrifugation using organic solvents, filtering the 
resultant emulsion to sep. the aqueous layer in 
a separation funnel, isolating the crude dimer of 
phenazine-l-carboyxlic acid natural product from the organic layer 
by evaporating the organic solvent, and purifying the dimer of 
phenazine-l-carboxylic acid natural product by chromatog. 
2005:1106734 CAPLUS 
143:385271 

Dimer of phenazine-l-carboxylic acid and a process 
its preparation 

sakthivel, Natarajan; Kumar, Radhakrishnan Sunish 
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AB An extensive study on separation and recovery of uranium (VI) from 
dilute aqueous solns. using a liquid emulsion membrane (LBMJ 
technique is presented. The study has highlighted the importance of 
emulsion stability for maximizing uranium recovery. The 
emulsion constitutes tri-n-octylphosphine oxide (TOPO) as a 
carrier, paraffin as organic diluent, an emulsifying agent, and 
s"Jpp!;gVase. The residence time required f« '^^'J^f %Kf "fiSl °' 
uranium has been evaluated. The important variables affecting the LEM 
permeation process such as the concns. of surfactant, extractant, 

internal ^ ^ effect of speed of agitation, aqueous ^ ^ 

lead pKase pH, and the presence of iron were systematically investigated. 
Using suitable values, an attempt was made to recover uranium from a 
synthetic process plant stream. It was found that strip phase sodium 
carbonate concentration of 0.5 M gives maximum recovery of uranium. The 

feed Pjj«**^ ^^^^ ^^^^^ critical for uranium recovery by this technique. 

ACCESSION NUMBER: 2002:247921 CAPLUS 

DOCUMENT number: JJi" J^^on me«*.rane stability and recovery of uranium 

(VI) from aqueous solutions using a liquid 
emulsion membrane process 

AUTHOR(S): Kulkarni, P. S.; Hukhopadhyay, S.; Bellary, M. P.; 

Ghosh, S. K. 

CORPORATE SOURCE: Chemical Engineering Division, Process Engineering 

CORPORATE 5WR« section, Bhabha Atomic Research Center, Mumbai, 400 

085, India 

SOURCE* Hydrometallurgy (2002), 64(1), 49-58 

CODEN: HYDRDA; ISSN: 0304-386X 
PUBLISHER: Elsevier Science B.V. 

DOCUMENT TYPE: Journal 

RBFeSnCE COUNT: 23^^^'tHERE ARE 23 CITED REFERENCES AVAILABLE FOR 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 
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AB During the refining of uranium cones., sodium or ammonium diuranate are 
treated by a solvent extraction process. The formation of an 
emulsion or crud affects the purification process and generates losses 
of valuable uranium during solid liquid separation The technol. 
proposed in a first stage uses dissoln. of uranium cones, under heat and 
agitation in a nitric acid medium. This operation partially 
removes organic impurities. After the dissoln., the solution is held 
to remove silica by settling. Part of the organic impurities is 
removed by filtration together with silica and other entrained 
impurities/ suspended solids. The liquid phase is carbonated until the 
inorg. inpurities are precipitated From the clear solns. the sodium 

diuranate_^l8^^^^^ with sodium hydroxide solution The uranium purification is 

controUed^by^^^ phase acidity level. The mechanism of crud formation 
and prevention are discussed. 
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AB Graphite is removed from kaolin by dispersing the kaolin in water, 

adjusting the pH of the dispersion to 8-11, adding an oil under vigorous 

agitation, allowing the resulting emulsion to 

sep. into an aqueous phase and an organic phase, and .„„.h- 
removing to graphite-containing organic phase. This method avoids 
combustion of the graphite and rendering the kaolin unsuitable as 

paper. Treated kaolin contained graphite 0.02, Fe203 0.30. and Tio2 
0.52%, and had whiteness 87.11, vs. 0.12, 0.31, and 0.57%. and 83.9%, 
resp. for untreated kaolin. 
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Lll ANSWER 6 OF 13 CAPLUS COPYRIGHT 2007 ACS on STN 
AB The solvent extraction of Au from 2 cyanide leaching solns. was 
carried out in a continuous circuit. A series of agitation 
columns was designed for a high aqueous-to-organic flow 
• ratio. Aliquat 336 was selected due to its low water solubility and 

^**"*separation The aromatic diluent Solvesso 150 was effective in preventing 
the formation of emulsions. The continuous circuit was run for 
a total time of 115 h, during which 164 L Campbell Red Lake solution and 



180 



L Teck-Corona Hemlo solution were processed. The extrdction o£ Au was 
almost coirailete, whereas Fe, Cu, Ni and most other contaminating metals 
- Au was recovered by distilling the diluent and 



were not extracted 
incinerating 

the residue. 
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AB The title process comprises simultaneous electrochem. oxidation of Ce 

'^^^\o ce {IV) in aqueous H2S04 and the selective extraction of the- 

Ce (IV) with an organic extractant. This process is useful for the 
continuous recovery of Ce from effluents and for the separation of Ce 
from other rare earth elements in H2S04 solns. Thus, 0.5 L solution of 

" <1II) in IN H2S04 was electrolyzed under agitation in the 

presence of 0.25 L organic phase consisting of a 0.8 M solution of 
di(Et-2 hexyl) phosphoric acid in kerosine, using Pt-coated Ti electrodes. 
After 1 h, the concentration of Ce (III) in the aqueous phase was 0.0146, 
and the concentration of Ce <1V) in the aqueous and organic PhBS«B 
0 0079 and 0.155 mol/L, resp. The partition coefficient was 20. 
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AB A method for liquid membrane (carrier-mediated) extraction is described 
Uhi.ch avoids the addition of emulsifiers and other additives and the 

problem ^^^^^^^^^^ contact time before emulsion destruction due to 
system agitation. Phases A and B are dispersed in lighter 
intermediate phase c filling both vertical sections of the apparatus with 
separation by a porous material (hydrophobic for water-oil-water 
systems) . Lateral pulsations cause free circulation of organic C 
phase while aqueous dispersions cannot pass through the barrier. 
Maximum concentration driving force is obtained by continuous stripping 

"™ circulating C phase. Sample results for benzoic acld-H20-kero8lne using 
alkaline aqueous solution as stripping phase are described. 
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The transfer of HN03, H2S04, HCl and AcOH between 2 aqueous phases 
separated by an organic phase was studied using CC14 containing o.l-l.OI 
tri-isobutyl phosphate as the carrier phase. The initial water-in-oil 
emulsion was prepared using sorbitan monooleate as emulsifier. The 
concentration of the surfactant in the organic phase was 2t. A portion 

this emulsion was gently stirred in another mixer filled with 
H20. During this agitation a secondary oil-in-water ts^e 
emulsion was fomed and kept suspended in the water phase, 
providing measurable transfer rates for all components but not 
destruction 

of the water-in-oil emulsion. The separation efficiency is 
not a monotonous function of time. It increases at the beginning and 
after passing through a maximum it decreases 'to zero. The time reqd. for 
maximum separation efficiency does not coincide with the maximum 
extraction yield. 
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Separation of acids by two-stage 
extraction 

Boyadzhiev, L.; Bezenshek, £. 
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Doklady Bolgarskoi Akademii Nauk (1976), 29(4), 
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AB Acid aqueous solns. containing chloride ions and metal values including 
Cu and Fe are contacted with an organic sulfide, preferably a 
hydrocarbon of 7-10 chain length attached to a S atom, in a solvent such 
as kerosine, benzene, CHC13, or dichloroethane substantially immiscible 
with H20, to extract Cu preferentially to Fe, Ni, etc. On separation of 
the aqueous and organic phases, the Cu is recovered from the 
latter with H20 by hydrolysis, and the treatment can be continuous. The 
acid concentration of the starting solution should be 2-10 g.-equivs., 

or 3-BN in 

HCl; or 0.3N H2S04 can be used with NaCl added. With 3N HCl, 71 of the 

cu 

content is extracted, with no Fe, by di-Bu sulfide; and with BN HCl 80% 
of the 

divalent Cu and 80* of the trivalent Fe are extracted together by the 

same 

sulfide. Ni and Co do not interfere. Vigorous agitation is 
required for extracting, and emulsions .can be broken with ale. A 
siiT?)le straight-walled 1-1. vessel with a stirrer is a suitable 
apparatus Data 

are reported for several extns. from a solution containing 18.6 g. 
ferric Fe and 25.4 g. cupric Cu/1., using 4 organic sulfide 
extractants, 3-BN HCl acidity, the same vols, of aqueous and 
organic phases, and 1 rain, agitation at room teiqperature A good 
result was obtained with 5N HCl and di-isoamyl sulfide in kerosine, which 
gave in 1 pass 24% extraction of the Cu present, and 2.6% of the Fe. 
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AB The addition of a free elemental carbonaceous material to the aqueous, 
organic, or both phases before or after mixing prevents 
emulsification during the extraction of aqueous solns. of 
inorg. materials containing insol. or colloldally soluble inorg. 

material with 

organic solvents. Thus, a crude Th(0H)4 ore containing Th02 61, rare 
earth oxides 7, U03 0.4, Fe203 2.5, P205 1.7, Si02 1.2, and HN03-lnsol. 
material 24 « was treated with an excess of 521 HN03 and the resulting 
solution was brought to a concentration of 280 g./l. Th(N03)4, 

calculated as Th02. Then 

150 g./l. NaN03 was added and the acidity adjusted to 0.4M. The 
extraction solvent was Varsol, a petroleum aliphatic hydrocarbon with 
sp. gr. 0.78 at 25', b. 160-205', flash point 35*, 
and aromatic content 8-12% . When the emulsion was agitated at 
60 r.p.m., 80% of the aqueous phase separated in 20 min., but >50% of 
the organic phase remained in emulsion. When 50 mg. 
active C was added to the organic phase, con^lete separation 
was achieved in 2 rain.; with 100 mg. it took 30 sec. The same result was 
achieved with 130 mg. finely ground charcoal added to the organic 
phase. Separation time was BO sec. with 100 mg. ground graphite and 2 
min. with 300 mg. ground coke. After separation of the phases, each 
of the mixta, above was agitated 40 rain, at 800-900 r.p.m., followed by 
slow agitation. The phase separation was the same as 
before. When 100 mg. active C was added to the aqueous phase before 
mixing, the separation time was 10-15 min. After agitating the 
emulsion 10 min. at 850 r.p.m., 100 mg. active C in 2 ml. H20 was 
added and agitated 1 min., followed by slow agitation; the 
phases separated in 3 min. When 200 mg. charcoal were used, the phase- 
separation time was 6 min.; with 400 mg. ground coke, 10-12 min. When 
the 2 phases were remixed and agitated 1 hr. at 700-1000 r.p.m., phase- 
separation time remained the same. Other inorg. compds. used were a 
uraniferoua ore from Aguaa do Prate, a crude Na utanate, a crude Ce02. an 
oxldie iron ore, uranyl nitrate, and zircon ores. 
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AB The role of silicic acid in emulsion formation during the 

solvent extraction processing of U ore was studied and the results 
are discussed. The stability of emulsions formed with silicic 
acid aqueous phase vs. various organic phases was determined by 
mixing equal vols, of the 2 phases under agitation and noting 
the phase separation time from the end of mixing. With a given amine 
the stability of the emulsion formed was dependent on the anion 
present; sulfate (roost stable), chloride, and perchlorate (least stable). 
Emulsion stability increased with Si concentration and the age of the 
silicic acid solution The phase separation times of an aqueous 
sulfate system contacted with nonane solns. of (iso-Bu)2CO and Pr20 
increased with increasing silicic acid concentration The effect of 
several 

organic additives on the phase separation time of an aq 
. phase containing 0.625 g. Si/1. as silicic acid in M sulfate, pH 1, 
and an 

organic phase consisting of O.IN amine (Rohm and Haas 90-178, mol . 
weight 376, 92* secondary, 2% primary, and 6% tertiary) sulfate in 
kerosine, 

1 mole of additive used for each equivalent of amine. The additives 
studied 

were CHC13, triethylene glycol dichloride, 1 , 2-dichloroethyl ether, 
8-quinolinol, 2-bromo-4-tert-butylphenol, 2, 6-di-tert-butyl-4- 
methylphenol, m-cresol, butyric acid, and lauric acid. Compds. 
containing 

active H atoms markedly decreased phase separation times, presumably 

by competing with the silicic acid H atoms for bonding sites on the amine 

sulfate O. It is suggested that silicic acid stabilizes 

oil-in-water-type 

emulsions by H bonding to electron-donating groups adsorbed on the 
surfaces of the organic droplets and forming typical silicic acid 
networks in the aqueous phase. 
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AB The direct esterif ication of silicic acid (I) was impractical until the 
recent discovery of a method of transferring 1 of low mol. weight from 
aqueous solution to solution in ale. by extraction of 1 with a suitable 
ale. (cf. Kirk, U.S. 2,408,656 (C.A. 41, 573b)); esterif ication is then 
effected by azeotropic distillation of H20 from the ale. solution (cf. 

Kirk, U.S. 

2 395,880 (C.A. 40, 3126.6)). I is least stable in H20 in the pH range 
5-7 and most stable at pH 1.5-2.0. In order to liberate I of lowest 
possible mol. weight the neutralization proceeds in such a manner that 

solution is converted rapidly from the alkaline condition to pH 1-2.5. 
Thus ^^^^^^^^ ^jj^ 28.41 si02, si02/Na20 ± 3.25) is diluted in the proportion 
of 777 g. 11 (liquid) to 1138 g. H20. Separately 1710 cc. of 7.351 H2S04 
are prepared and cooled to 20" . The diluted solution of II is then run 
into an equal volume of dilute acid with violent agitation. The 
addition is made in a stream not over 0.1 in. in diameter added directly 

^° '''vortex created by the stirrer and is complete in about 5 min. The pH of 
the resulting solution of I is 1.7 - 0.05. II alone cannot be salted 

out of .11 

aqueous solution; if, however, an organic solvent containing polar 
groups is present, saturation of the aqueous phase with a salt such as 
NaCl beings I into a loose association with the organic solvent, so 
that a sep. liquid phase is formed which can be separated from the 
brine layer ict. Kirk, U.S. 2,408,656 (C.A 41,573b)). tert-BuOH (III) 
appears to be one of the most satisfactory solvents. Thus to the 

solution of ^ • - 

I prepared as described there is added 1070 g.III. The mixture is 

stirred for ^ ,^ 

15 min. and then allowed to stand 16-18 hts. at room temperature {< 30 ) 
in order to insure a maximum yield. To the homogeneous solution there 

1017 g. NaCl; stirring for 10 min. results in the appearance of the 
ale. -rich liquid phase containing I. The mixture is permitted to stand 
20 min. . , ^ ^ 

in a separatory funnel; the lower, aqueous saline layer is drawn 

off, and the upper ale. layer is set aside for further processing. As 

the 

separation of the layers is often prevented by emulsion 

formation it is advisable to add 24 ml. of a 2% gelatin (IV) solution 

'^"^"'^to the addition of the salt. IV appears to bring about the coagulation 
of a 

small amount of unidentified material which is responsible for 
emulsion formation. In a typical experiment the separated ale. layer 

*^^^°cc.) contained 14.01 silica (V), 0.96% NaCl, and 10-15% H20. The yield 

°^ V is about BO-5% of that introduced as II. The freshly prepared ale. 

solution 

is a clear liquid having ana little higher than that of III- It 
contains a small amount of aeid, pH = 2, which appears to have a 
stabilizing ^ , , ^ 

effect; lowering the acidity causes increased gelling rates. At 
20-30* the extract sets to a hard clear gel in 2-4 days. ^Stability is 
in^roved by the further addition of III on cooling to -20*. A much 
greater degree of stability is obtained by removing residual H20, either 
with desiccants or preferably by vacuum distillation at low tetiqps., sepg 
. the H20 as an ale.-H20 azeotrope. To 1540 ml. of the solution of I in 

III 
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an equal vol. of n-BuOH (VI > is added, together with 6 g. of BaC12. The 
latter converts the small amt. of H2S04 present to an equiv. amt. of HCl . 
The roixt. is placed in a 3-1. flasJc fitted with a fractionating column 
which permits as much as a 4:1 reflux ratio. Distn. is carried out at 30 
mm. with a reflux ratio of less than 1:1 and at a rate sufficient to 
remove 1131 cc . over a 2-hr. period. During this time, the original vol. 
is maintained in the distg. flask by the further addn. of VI. The temp, 
in the distg. flask rises from 28 to 39*. Distn. is then continued 
at 60 nm. 5 hra., during which time 1696 cc. VI are added and 3260 cc. 
distillate removed. During this operation the temp, in the flask rises 
from 39 to 60*. At this point the soln. in the distg. flask has a 
vol. of about 1500 cc. and contains about 15i Si02. About 12 g. of 
Dicalite filter aid are added and the liquid is filtered to remove pptd. 
salts and traces of silica gel. Distn. is then continued at atm- 

pressure^ a reflux ratio of at least 4:1 after addn. of 485 cc. VI, and the . 
distg. rate is adjusted so as to remove 752 cc. of distillate over a 
period of 5 hrs. The ten?), in the distg. flask finally reaches about 
121*. The 1210 cc. of product are mixed with 10 g. of Dicalite and 
20 g. Darco decolorizing C and again filtered. A typical product has the 
following analysis: Si02, 20. 11 »; H20, 0.11 g./lOO cc. soln.; CI, 0.03%; 
total solids, 33.98%; degree of esterif ication, BuO/Si, 0.613; pH 3.8. 
solvent- free Bu polysilicate (VII) contg. 0.5-0.6 BuO groups per Si is a 
somewhat tacky resinous material which is readily sol. in many org 
. solvents, including CHC13, Me2CO, and C6H6. The presence of 
unesterified aeid groups is indicated by the increasing insoly. of VII on 
standing at room temp, for several days and also by chem. analysis. Less 
completely esterif led interroediate products are sol. In ales., Me2C0, or 
other polar solvents, and are pptd. by the addn. of hydrocarbons. Upon 
evapn. of the solvent these products deposit a hard, brittle film which 
cannot be redissoived. polysilicicacidesters of higher-boiling ales., 
such as octyl, dodecyl, cyclohexyl, octadecyl, and methallyl ales., can 

prepd. from Vll by an ester interchange reaction. In the prepn. of I, 

yield is primarily dependent upon the mol. wt. of I in the aq. 
soln. at the time of extn. Although there is little or no 
change in the appearance of the aq. soln. of I, there is a 
progressive increase in the mol. wt. of I as the soln. is aged, the rate 
being a function of I concn., pH, and temp. An empirical titration 
method 

has been developed to follow this polymerization (cf. Iler and Kirk, U.S. 
2,408,655 (C.A. 41, 572i)). The method depends upon the discovery that 
the pptn. of sol. I by IV is inhibited by H20-miscible org. 
solvents contg. electron-donor groups, e.g., 0{CH2CH20Et) 2 . The concn. 

of 

the latter solvent required to inhibit pptn. depends upon the concn. of 
electrolyte in the raixt. and upon the mol. wt. of I. The pptn. point is 
relatively independent of the concns. of I and IV. The method used gives 
a value of 0 for solns. of IV and for solns. of I of low mol. wt.; solns. 
of I which have polymerized to the gel stage and are of large mol. wt.' 
have values of 11 or 12. When x (the titration value) was 3.0 the yield 
of Si02 was 37%; with x = 8.5, the yield of Si02 rose to 82%. The ratio 
of vols, of III to I soln. has only a minor effect on the over-all 
recovery of the polysilicic acid. A n study indicates that the 
partially esterif led VII mols. may be spherical in shape. 
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